Media use has changed considerably during the past five years and earlier research has produced contradictory results on how media use links to children's psychosocial factors.This study charts the access to and use of several media technologies among 825 Norwegian schoolchildren between 10 and 12 years of age. The questionnaire contained items concerning children's self-concept, parental monitoring and social competence. It found that children engage with different kind of media activities and some of these are significantly related to psychosocial factors, however, these correlations were in general quite small. Entertainment usage was associated with low scholastic competence. Both utility usage and heavy advanced usage of new media were related to self-perceptions of athletic competence. Low social acceptance was linked to Gameboy usage and advanced usage of media. Finally, there was a relationship between experienced parental monitoring and utility usage of media technology.The possible implications for these empirical relations are discussed.
INTRODUCTION
Access to and use of media technology among children in developed countries from a very young age is growing (Brandtzaeg et al., 2004b; Livingstone and Bovill, 2001; Rideout et al., 1999 Rideout et al., , 2003 Wright et al., 2001) . Children in developed countries spend more time with new media than on any other leisure activity, except sleeping (de Haan and Huysmans, 2004) . Children aged eight years and above in the United States spent an average of 6.43 hours with media each day in 2005 (Kaiser Family Foundation, 2006 . According to Tapscott (1998) , they are the first generation that is truly 'growing up digital'.Therefore, today's children often are said to be in the vanguard of a revolution in both technology and culture . It has been suggested that media technologies may have a greater influence on socializing children than parents and school in contemporary society (McNeal, 1998) . However, it is still important that emotional and social development can find its natural place during childhood.There is a need to know more about the meaning and impact of different types of media usage in children's life; what different patterns of media use play in relation to children's social competence, interaction with family and friends and their general self-concept.These are key indicators of core attitudes, developmental factors, beliefs and coping abilities related to children's psychosocial factors (e.g. de Haan and Huysmans, 2004; Harter, 1993; Jordan, 2004; Krosnick et al., 2003) .
So far, media technologies have been seen as posing a threat and a danger to children . In addition, research has tended to provide contradictory findings (e.g. Griffiths, 1997a; Schott and Selwyn, 2000) . Some analysts consider that new technologies induce personal isolation where children are alone staring at a screen in their own private space, thus reducing their psychosocial experiences. Other, particularly qualitative, studies suggest that new media represent a new opportunity for playing, communication, social support and learning among children, which in turn may increase psychosocial well-being (de Haan and Huysmans, 2004; Tapscott, 1998) . Few studies so far have seen psychosocial factors in relation to children's usage of media technologies in general.
A contribution to this discourse is this study, based on a survey in Norway in October and November 2002, which charted the access to and use of media technology among 825 schoolchildren between 10 and 12 years of age (5th, 6th and 7th grade). As Norway has a considerable diffusion of new media technologies in comparison with many other western countries, it is a particularly interesting location for research on this topic.The goal of this study was to explore the relationship between children's usage of media technology and psychosocial factors with regard to self-concept (children's own perceptions of social acceptance by their peers and perception of their own scholastic competence), parental monitoring (children's perception of parents' knowledge about their free time) and social competence.
Due to a shift in media user characteristics and limitations in the quantitative research on these questions in general, the emphasis is on establishing empirical relationships rather than testing an a priori hypothesis on casual relationships between media usage and psychosocial factors.The need for an explorative approach to complex issues has been pointed out by de Haan and Huysmans (2004) and Schott and Selwyn (2000) . Most prior research in this field may be said to focus on 'what the media do to children' as opposed to 'what children do with the media' (Werner, 1998) . However, it is reasonable that a descriptive approach should have priority over an analytical one when there is little definite knowledge in the field.To some extent, this study has combined the two approaches in an attempt to characterize children's media usage and psychosocial factors by a wide range of variables, before establishing the empirical relationships between the two sets of characteristics. However, causal effects cannot be directly inferred from the present dataset.
LITERATURE REVIEW
Previous studies have found that age and gender have a particularly significant association with children's usage of media technologies. Differences between girls and boys have been documented by a number of international studies (see . Girls make less use of new media technologies and use them in different ways from boys.Television is the media technology which is used most similarly in terms of the amount of time spent watching programmes, although programme preferences depend on age, gender, socioeconomic status and culture (Rideout et al., 1999; Wright et al., 2001 ).The greatest group differences are to be found in children's use of interactive media, particularly personal computer (PC) and television games, with a peak at around 12-13 years of age, when nearly all boys play such games (Brandtzaeg et al., 2004a; Drotner, 2001) . In addition to age-determined differences, there are gender differences with regard to what and how much children play.
Although we possess fairly definite knowledge about the differences associated with age, gender and media, there is a rather limited coherent body of knowledge on how media usage links to psychosocial factors in children. The following section describes such research and its findings. It also points out that most studies have focused on the usage of a single media technology rather than several media technologies. Finally, it describes some important features related to how media landscapes and user characteristics have changed since the introduction of the internet.
Television
Previous studies related to this area have focused mainly on the effects related to television. Research has examined the effects of TV violence, educational content, gender stereotypes, advertising and portrayals of family life, among other topics. One meta-analysis, which included pro-social content on TV such as empathy, helping sharing and negotiation, found a tendency towards lower levels of antisocial behaviour among child viewers (Pasquier, 1994) . Some scholars have argued also that television reinforces sociability and social bonds and research shows that, in most European countries, television is still a social family medium. Another indication that TV is a 'social medium' is that less than a quarter (23%) of European children watch their favourite TV programme alone (Bovill and Livingstone, 2001) .
Other empirical studies suggest that watching television reduces social involvement and social interaction (e.g. Brody, 1990; Jackson-Beeck and Robinson, 1981; Maccoby, 1951; Neuman, 1991) . Further, it should be noted that there is a relationship between high television viewing and low scholastic competence (Morgan and Gross, 1983) . Epidemiological research has linked television watching with reduced physical activity and poorer physical and mental health (e.g. Andersen et al., 1998; Sidney et al., 1998) .The trend also seems to be toward increasingly solitary use of television among children because of an emergent 'bedroom culture', in which children and young people spend significant proportions of their leisure time at home with the mass media (increasingly, screen media) in their private space rather than in the communal or family space (Bovill and Livingstone, 2001) .What kind of consequences this may have is unknown. However, research has stressed the importance of parents' involvement to achieve the more positive effects related to TV viewing on learning and education (Valerio et al., 1997) . However, parents' involvement may diminish as the consequences of TV viewing are becoming more private.
Computers and the internet
Less research has been conducted on more interactive media technologies, such as the computer and the internet and the psychosocial impact of this combination, although a well known study, the Internet Paradox study (Kraut et al., 1998b) , suggests that there are decreases in social interaction. Higher rates of using the internet were associated with slight declines in social involvement, and increases in loneliness and depression. However, recent findings and a follow-up study of the the Internet Paradox study suggest that the internet does not isolate children; rather, it is a powerful communication tool that connects children with others (Kraut et al., 2002) . Even if children's confidence with, and exposure to, new media may facilitate more useful and beneficial usage, the effect of online communication on children's identity and relationships is a more controversial topic. Moreover, as pointed out in a review of internet usage by Livingstone (2003a) , most research on the usage and impact of the internet ignores children. Wartella and Jennings (2000) found that most studies indicate computer use as a contribution to the child's self-concept and socialization process in various ways, both at school and in the home. Computers in schools often lead to group interaction among children, besides social interaction and friendship formation. Computer expertise also seems to help children to gain social status among their peers and enhances their self-esteem. Using qualitative research and interviewing 300 children and young people between the ages of four and 20, Tapscott (1998) shows how children are empowered by new technology. He found that children use the internet for both learning and social support. Similarly, several researchers with a qualitative approach have described how children and young people use the internet for role-play and in the process of identity construction. Online interactions -including email, chat, gaming and multi-user domains (MUDs) -are 'laboratories for the construction of identity', as Turkle (1995: 194) puts it.
Electronic games
Apart from television, electronic games such as console or computer games are the most popular media activity in which children engage (Brandtzaeg et al., 2004a (Brandtzaeg et al., , 2004b Livingstone and Bovill, 2001; Villani, 2001; . Some findings suggest that heavy use of computer games among children is associated with negative outcomes in terms of self-esteem and sociability. Funk and Buchman (1996) and Roe and Muijs (1998) examined the association between game-playing habits and adolescents' self-concept.The results indicated that for girls, but not for boys, more time spent playing video games was associated with lower self-concept scores. A similar study by Funk et al. (2000) found that fifth-graders' preferences for violent games were associated with lower self-perceived behavioural conduct. A meta-analysis of 54 studies of computer games also provides evidence that computer games with violent content affect both the cognition and behaviour of children and young people. Using such games often results in a low level of pro-social behaviour, increases in physiological arousal and aggressive thoughts and feelings and more aggressive behaviour (Anderson et al., 2003) . A recent study found that adolescents who expose themselves to larger amounts of game violence performed more poorly in school (Gentile et al., 2004) . However, a moderator of the effects of game violence seems to be parental monitoring (Bickham et al., 2003) . Strasbourg and Wilson (2002) found that children who reported few leisure activities in their local environment used more games than others.
However, most studies on electronic games and children have tended to focus on problems rather than opportunities and benefits. Some studies related to the more positive aspects find that electronic games are a social medium. Rutowska and Carlton (1994) found that there was no difference in sociability between high-and low-frequency players and noted that games foster friendships, while Colwell et al. (1995) found that heavy players were more likely to have social interactions with their friends after school.
Furthermore, findings that challenge the notion that heavy computer users experience social isolation are provided by Orleans and Laney (2000) .Video games have been suggested as promoting cooperative behaviour and re-enforcement in more educational settings (Griffiths, 1997b; Salomon and Gardner, 1986) . It should be noted that therapists working with children have long used games in therapeutic sessions with their young patients (Griffiths, 1997a) . It is well known that play can facilitate fantasy expression, release feelings and function as an icebreaker with children in therapy (Griffiths, 1997b; Spence, 1988) .
From television towards a more complex media landscape and new user styles To date, most studies have investigated the relationships between television and psychosocial variables.The relevance of this research for understanding the impact of children's use of new interactive media, such as PCs and the internet may be questioned .The reason for this is that several features, in particular the level of interactivity, are very different in the various media technologies.Television is a more passive medium than new interactive media such as electronic games and the internet. However, although television is still the media technology most frequently used by children (Livingstone, 2003b) , we should note that television has changed greatly over the past few years. Many children now have access to a multi-channel TV, on which certain channels are targeted directly at children (e.g. Cartoon Network, Fox Kids). Several TV programmes are becoming more interactive.Therefore, research should continue to pay attention to television use, but in relation to other interactive media technologies. A striking example of the complexity here is that of households with home computers, with 49 percent reporting that they use their computers and watch television at the same time (Media Matrix, in Subrahmanyam et al., 2000) .
The use of media technologies is of a changing nature.The media landscape in contemporary society has become both more complex and ubiquitous since the early days of television. Old and new media appear to be merging.The use of different media technologies among children facilitates multiple media experiences such as playing computer games, watching TV or chatting on the internet. Newer media technologies, such as games and internet services, are designed for interactivity and interpersonal communication.This trend may influence children's use of, and approach to, media technologies, which in turn may facilitate different kinds of psychosocial experiences in children in comparison to traditional television viewing.Therefore, examining an individual technology does not enable us to grasp the complex interactive possibilities that children can draw upon when they are using media technologies.
As shown by new research, a growing trend is for different user styles to develop as new media technologies become available and are differentially accepted by children ( Johnsson-Smaragdi, 2001 ). By simply looking at one technology at a time, we might miss the important fact that children's media usages constitute systematic patterns in which the same technology can be used for different purposes, and different technologies can be used for the same purpose (Brandtzaeg et al., 2004b) .
METHOD

Research question
This study explores the relationship between children's (age 10-12 years) media-related activities and psychosocial factors. As a consequence of contradictory findings, the ambiguous and dated nature of previous research, the changing media landscape and little systematic research on children using more than one single technology, this study has taken a primarily explorative approach. As the previous section pointed out, there may be both a positive and a negative relationship between media usage and social and psychological factors (de Haan and Huysmans, 2004) .Therefore, this study poses the following general research question: RQ1:What is the association between children's (age 10-12 years) media-related activities and psychosocial factors?
Of more particular interest is to find more specific relationships between different kinds of media usage (e.g. communication usage, utility usage or entertainment usage, etc.) and psychosocial factors defined as social competence, self-concept (athletic, scholastic, social acceptance) and the child's subjective experience of parental monitoring, which are described as follows.
Social competence: this is conceptualized as skilful social behaviour, which links to the construct of self-efficacy (Bandura, 1997) . It is understood in relation to the theory and assessment scale developed by Wheeler and Ladd (1982) and used in this study.The scale, 'children's self-efficacy for social interaction with peers', assesses how children perceive their effectiveness in social interactions with peers.
Self-concept: this refers to how individual children judge their own competence in the more general domains of life, such as scholastic competence (assessing how well children believe they are performing at school and how quickly they can complete their work); social acceptance (assessing how popular children feel themselves to be and if they believe that they have a lot of friends); and athletic competence (assessing children's perception of their athletic ability).This is explained with the help of the more general theory of self-concept developed and measured by Harter's (1985) Self-perception Profile for Adolescents.
Parental monitoring: this refers to children's perceptions of their parents' awareness of where and with whom they are spending their time when they are not at home or attending school (Alsaker et al., 1991) .This is an important psychosocial dimension related to children's experience of the family environment, differing from Harter's 'social acceptance', which relates to popularity among friends.
Sample
The data analysed here are drawn from the project 'A Digital Childhood' (see www.sintef.no/digitalbarndom). A questionnaire-based survey charted access to and usage of new media technology among schoolchildren between 10 and 12 years of age (5th, 6th and 7th grade).The study took place in October and November 2002 in Norway, where access to and use of new media are at high levels compared to other countries in western Europe. A total of 825 children from six schools in Oslo completed a form covering a wide range of topics.The sample was stratified according to geographical and socio-economic conditions in the city. Of the sample, 51 percent were boys and 49 percent girls. Regarding ethnicity, 19 percent had a father from another country than Norway (Europeϭ6%, Africaϭ3%, Asiaϭ9%, Americaϭ1%). (In Norway, a family which has a Norwegian father and non-Norwegian mother is usually considered to be Norwegian.There are very few third-generation immigrant children in Norway.) There were approximately the same numbers of children in all age groups.The response rate was 90 percent.
The questionnaire was piloted with 38 children of the same age before use and some adjustments were made as a consequence of the pilot study.
Data collection
At each school one of the teachers was appointed as a 'liaison officer', serving as the research team's link to the pupil, school and parents. Previously, this person had been given information and details about the procedure by the research team. All the students gave their consent in writing on the basis of oral and written descriptions of the project, formulated according to the standards prescribed by the Norwegian Data Inspectorate. In accordance with these norms, written informed consent was obtained from the parents as well.
The teacher monitored the students, in accordance with a carefully-defined standard procedure, in the classrooms during completion of the form. In each case, first the children were told about the meanings of the different scales in the questionnaire. All the students completed the form at the same time in order to prevent them from influencing each other.The psychosocial factors such as parental monitoring, social competence, self concept and its measures are described below.
Approach
The study was designed to investigate children's overall media use and their wide range of different media activities.To achieve this, the questionnaire asked the children to report usage of a wide range of new media technologies, such as television, video, electronic games and the internet, then analysed the relationship between several activities from the different media technologies. However, the study did not ask about simultaneous usage of different media.
In order to determine whether media use and psychosocial factors were associated, the analysis was performed in two stages. First, data reduction was conducted, in which the two sets of variables (media usage or activities and psychosocial factors) were factor-analysed separately. Second, regression was conducted, in which the factor scores were correlated.
RESULTS
Data reduction
A factor analysis of media usage was done in order to reduce a large number of variables to a smaller number of factors for modelling purposes of some typical media activities. A factor analysis of psychosocial factors was done in order to validate the scales used in this study, by demonstrating that the constituent items loaded on the same factors as in the original scales. A separate analysis was necessary, as the scales used were shortened because of the low age of the children and because one of the scales had not been used previously in any published study in Norwegian.
Factor analysis of 'self perception profile', 'social competence' and 'parental monitoring' To measure children's self-concept or self-perception of social acceptance, scholastic competence and athletic competence, three subscales were used from Harter's (1985) Self-Perception Profile for Adolescents, carefully modified for the Norwegian language (Wichstrøm, 1995) .The profile for adolescents rather than children was used because the adolescents' profile scale may be more suitable for children of this age (10-12 years). Each statement was presented as a self-description: for example, 'I have difficulties in making friends', 'Children of my age have difficulties liking me' and 'I am popular with others'.The subscales of scholastic competence and athletic competence were shortened from five to two statements in order to make the questionnaire more manageable for children of this age.The statements with the best reliability were selected according to the 'Young in Norway 'study (see Rossow and Bø, 2002; Torgersen, 2004) . In total, 10 statements were taken from Harter's Self-perception Profile for Adolescents. As with the original version, the scale had four options (where 1ϭ'describes me very poorly', 2ϭ'describes me quite poorly', 3ϭ'describes me quite well', and 4ϭ'describes me very well') which were coded as 1, 2, 3 and 4.
Social competence was measured with a short version of the Children's Selfefficacy for Peer Interaction Scale (Wheeler and Ladd, 1982) .The reason for shortening this version was to make this questionnaire appropriate for the youngest children in our investigation. It was shortened on the basis of a Cronbach-Alpha test on a representative sample of 972 students aged 10 (Torgersen, 2004) . In this instrument, children have to state their opinions on 'how easy, or difficult, you think that it is to do the following' (where 1ϭvery difficult, 2ϭfairly difficult, 3ϭfairly easy and 4ϭvery easy) in relation to 12 statements (originally 22) such as:'Some kids want to play a game. Asking them if you can play is for you . . .'.This instrument has been carefully translated into Norwegian, but has not been used in any published study in Norway until now.
Parental monitoring was measured by means of children's reported experience of their parents' control and knowledge of their leisure time with regard to two items (where 1ϭ'suits perfectly', 2ϭ'suits pretty well', 3ϭ'suits approximately', 4ϭ'suits pretty badly' and 5ϭ'doesn't suit at all'; Alsaker et al., 1991) .
The 24 variables in Table 1 covering psychosocial factors were entered into a factor analysis of principal components using the direct oblimin rotation (deltaϭ0). Seven factors had eigenvalues less than 1. Five, six, seven and eight factors were rotated, observing the simple structure, interpretability and factor fission of the solutions. A seven-factor solution was conducted, which accounted for 57.2 percent of the variance.The 'Listwise' option was used to handle missing data and the 'Regression' method was used to calculate factor scores (Nϭ587).
The first factor contained eight items, all of which were concerned with the child's own belief in their ability to perform skilful social behaviour and avoid conflict (all the items are derived from Wheeler and Ladd, 1982) . Therefore, the first factor was named 'social competence -non-conflict'.The second factor had three items, all of which were related to aspects of Harter's scholastic competence. In addition we added one item ('I enjoy reading'). These were referred to as 'scholastic competence'.The third factor included three items: two were related to the subscale 'athletic competence' (Harter, 1985) and one to the subscale 'social acceptance'.We referred to this third factor as 'athletic competence', bearing in mind that being good at sports is associated often with popularity among children (Chase and Dummer, 1992 Asking someone to be your partner is for you . . .
A kid is yelling at you.Telling the kid to stop is for you . . .
0.45
Ϫ0.31
A kid wants to do something that will get you in trouble 0.42
Asking the kid to do something else is . Some kids are teasing your friend.Telling them to stop is for you . . .
Ϫ0.65
Some kids are making fun of someone in your class.Telling them to Ϫ0.57
Ϫ0.32
stop is for you . . . A kid cuts front of you in line.Telling the kid not to cut in is for you . . .
Ϫ0.79
A kid tries to take your turn during a game.Telling the kid it's your 
Ϫ0.05
The resulting factors of this analysis fitted well to the original subscales: parental monitoring, self-perception profile and social competence
The fourth factor was referred to as 'loyalty to friends', because these four items stressed the importance of taking care of, and of having, friends.The fifth factor consisted of two items from the subscale of social acceptance (Harter, 1985) and stresses the difficulties of gaining social acceptance among other children; therefore we referred to this as 'low social acceptance'.The sixth factor included the two variables regarding children's experience of parental control and is referred to as 'parental monitoring'.The seventh and last factor comprised six items (five from Wheeler and Ladd, 1982) and is the least clean and simple factor in this structure; it is correlated with 'Social Competence -non-conflict' (Ϫ0.38, as shown in Table 2 ; note that the two factors have different polarity, so that a high score on the seventh factor corresponds to high social competence). Most of the items loading on the two factors are taken from the same instrument,Wheeler and Ladd's scale.These two factors reflect the factors 'conflict' and 'non-conflict', which have been observed in the use of the full version of this instrument.Therefore, the seventh factor was labelled 'social competence -conflict'. In general, the resulting factors of this analysis fitted quite well with the original subscales with respect to parental monitoring, self-perception profile and social competence.
Factor analysis of media usage Media usage was measured by asking the children how often they watched television, video/DVD films, played games (e.g. computer games, console games and Gameboy), surfed the internet, used chat, email, drew or worked with pictures on their computers, etc. (where the response alternatives were 1ϭ'don't know', 2ϭ'never or almost never', 3ϭ'one to three days per month', 4ϭ'once a week', 5ϭ'several days a week', 6ϭ'every day or almost every day').The items to both access and use of media technology were constructed and employed by the 'Young in Norway' study, which included 12,000 children aged between 12 and 19 (Torgersen, 2004) . In addition, the amount of usage for some of the activities was charted by asking about the use of different kinds of media during a typical day (where 1ϭ'never', 2ϭ'less than one hour', 3ϭ'between one and two hours', 4ϭ'two to three hours', 5ϭ'three to four hours', 6ϭ'more than four hours'; all variables ranged from 1 to 6; variations in N were due to variables having missing data). The 28 variables (see Table 3 ) covering media usage or activities were entered in a factor analysis of principal components using the direct oblimin rotation (deltaϭ0). Seven factors had eigenvalues of less than 1. Five, six and seven factors were rotated observing the simple structure, interpretability and factor fission of the solutions. A five-factor solution that accounted for 50.9 percent of the variance was used.The 'Replace with means' option was used to handle missing data, since the large number of missing data on some of the variables prevented the usage of the 'Listwise' option.The regression method was used to calculate factor scores (Nϭ825) in this analysis.
• 'Frequency of use' tended to load on the same factor as 'amount of use'. As shown in the pattern matrix in Table 3 , the first factor contained nine items, all of which were concerned with the child's use of communication on the internet, such as chat, email and playing games on the internet with others. Therefore, this factor was designated 'Communication usage'.The second factor had six items, all of which were related to aspects of entertainment on TV, whether watching TV, playing console games on TV or watching video cassette recorders (VCRs) or digital video discs (DVDs).Therefore, this factor was referred to as 'entertainment usage', bearing in mind that all the variables had the TV medium in common.The third factor comprised eight items, all related to downloading, programming and drawing on the computer.We referred to this third factor as 'advanced usage', since all these variables had the PC medium in common.The fourth factor was referred to as 'Gameboy usage', because its five items were linked to gaming, particularly the use of Gameboy. The fifth factor consisted of nine items (as shown in Table 3 ).This consisted of questionnaire items such as 'looking for information on internet for school work','doing school work on the computer' and 'writes or read email'; media activities in which the utility focus was most obvious.Therefore we named this factor 'utility usage'.The highest correlation among the factors was between 'communication usage' and 'utility usage', probably reflecting use of the internet as common to variables loadings on these two factors (see Table 4 ). Another explanation is that both these media usage activities reflected more active usage rather than passive or entertaining consumer usage.
Regression analysis
In the regression step the factor scores were correlated.The media usage factors were regarded as dependent and the psychosocial and control variables were regarded as independent.This is a convenient approach, since it does not invite over-interpretation of a causal relationship between technology usage and psychosocial factors. However, it is not reasonable to set limits on possible causal relationships in the discussion of the results.
In order to minimize the risk of spurious correlations in the analysis some relevant control variables were included in the regression analysis as independent variables. A separate analysis was performed in order to establish the correlations between the control variables and the psychosocial variables factor scores (see Table 5 ).
A first screening of the possible relations between media usage factors and psychosocial factors was performed by inspecting the correlation between the psychosocial factor scores and the media usage factors (since most of the variables were not normally distributed, Spearman's rho was used). Some of the factor scores were reflected, so that a higher score indicated 'more' usage or 'more' psychosocial factors, according to the label given to the factor.
The further relationship between media usage factors and psychosocial factors was analysed by multiple regression analysis, employing the media usage factors as dependent variables. If any of the psychosocial factors correlated significantly with the dependent variable, they were included among the independent variables together with the control variables.The exploratory nature of the investigation suggested the use of stepwise multiple regression analysis (with inclusion and exclusion criteria set to pϭ0.05 and • pϭ0.1 respectively). All valid data were used in the analysis (with the 'missing' parameter set to 'pairwise'). Stepwise multiple regression analysis was applied in line with the exploratory approach in this study.
Psychosocial factors and control variables
The relationship between control variables and the psychosocial factors was investigated by inspecting the Spearman correlation coefficient between the psychosocial factor scores and the control variables: 'gender' (maleϭ1, femaleϭ2), 'year in school' (5ϭ2, 6ϭ3, 7ϭ4); days on 'organized activities after school', such as music teaching, sport, Scouts, etc. (Endestad et al., 2004; Rossow and Bø, 2002 ) (where no daysϭ1, one dayϭ2, two to three daysϭ3, four to five daysϭ4, six to seven daysϭ5); and a rough measure of 'ethnicity' (father born in Norwayϭ1, father not born in Norwayϭ2).
Correlations between media usage factors and psychosocial factors A first screening of the possible relationships was performed by inspecting the Spearman correlation coefficient between psychosocial factor scores and the five media usage factors or media activities ('communication usage','entertainment usage','advanced usage','Gameboy usage' and 'utility usage') as shown in Table 6 .
The relationships between media use factors and psychosocial factors were analysed in more detail by means of multiple regression analysis, employing the media use factors as dependent variables. If any of the psychosocial factors correlated significantly with the dependent variable, they were included among the independent variables together with the control variables.This called for four analyses, taking 'entertainment usage', 'advanced usage', 'Gameboy usage' and 'utility usage' as dependent variables ('communication usage' did not correlate with any of the psychosocial factors and was therefore not further analysed).The psychosocial factors that correlated significantly
• 01 (two-tailed) with the dependent variable and the control variables 'gender', 'grade', 'organized activities after school' and 'ethnicity' were entered as the independent variables.
Dependent variable: entertainment usage
In this model, Nϭ552.The distribution of the residuals did not deviate significantly from a normal distribution (skewnessϭ0.051, std. errorϭ0.104; kurtosisϭ0.302, std. errorϭ0.208). As shown in Table 7 , the media activity factor representing entertainment usage is related to gender, ethnicity, regular leisure-time activities and age, in addition to the psychosocial factor of scholastic competence.The initial correlation screening suggested that the factor of low social acceptance also was correlated with entertainment usage.The regression analysis indicates that this correlation is spurious, since boys whose fathers were not born in Norway and with fewer leisure activities both experienced low social acceptance and were relatively heavy users of the TV medium.The analysis shows further that a high score on the 'scholastics competence' factor is related to less TV or entertainment use.
Dependent variable: advanced usage
In order to approach a normal distribution of the residuals as closely as possible, the factor scores from the factor 'advanced usage' were given a logarithmic transformation according to YϭLG10 (2ϩfactorscore) and entered as the dependent variable (Nϭ562 in this model).The distribution of the residuals deviated significantly from a normal distribution, especially with respect to
• Kurtosis, but it was reasonably symmetric (skewnessϭϪ0. 201, std. errorϭ0.103; Kurtosisϭ3.358, std. errorϭ0.206) .The relatively high number of participants in the analysis was taken as evidence that the results be might be taken to be reasonably valid.The 'advanced usage' is related to both 'low social acceptance' and 'athletic competence' as seen in Table 7 .This might appear to be a contradiction, since athletic competence may be associated with peer popularity, but its interpretation is not problematic; there may be two quite different psychological reasons why children engage in advanced media use.
Dependent variable: Gameboy usage
In order to approach a normal distribution of the residuals as close as possible, the factor scores from the factor 'Gameboy usage' activities were given a logarithmic transformation according to YϭLG10 (2ϩfactorscore) and entered as the dependent variable (Nϭ562 in this model).The distribution of the residuals did not deviate significantly from a normal distribution (skewnessϭ0.146, std. errorϭ0.103; kurtosisϭ0.597, std. errorϭ0.208). Although Gameboy usage was clearly more frequent among younger boys, low social acceptance also will predict this factor.
Dependent variable: utility usage
In order to approach a normal distribution of the residuals as close as possible, the factor scores from the factor 'utility usage' were given a logarithmic transformation according to YϭLG10 (5ϩfactorscore) and entered as the dependent variable (Nϭ587 in this model).The distribution of the residuals did not deviate significantly from a normal distribution (skewnessϭ0.180, with std. errorϭ0.101; kurtosisϭ0.249, std. errorϭ0.201). Engaging in media activities for utility was more common among older children. Experienced 'parental monitoring' tends to reinforce this type of usage. Children with high athletic competence were also more likely to engage in media activities in this way (as shown in Table 7) .
DISCUSSION
This study attempted to explore the association between children's media usage and three psychosocial factors, labelled as social competence, selfconcept (athletic, scholastic, social acceptance) and the child's subjective experience of parental monitoring.The exploratory nature of the study was motivated by contradictions in previous research, new innovations in media technology and new opportunities to make use of them.This, in turn, has significantly changed children's use of media during the past few years. In addition, the use of new media technologies has been more common among the majority of children, not just among the popular stereotype of a male computer 'nerd' (e.g. Schott and Selwyn, 2000) . We found that psychosocial factors are significantly related to certain media activities. However, it is difficult with this dataset to imply any causality, given that we only have correlations between media usage and psychosocial factors. Although age, gender, ethnicity and leisure activities also correlate with media use, psychosocial factors make independent contributions.While several of these contributions are highly significant, the sizes of the correlations are relatively small (Schott and Selwyn, 2000) .The results show that the psychosocial factors that contribute independently to the statistical prediction of reported media activities are scholastic competence, athletic competence, low social acceptance and parental monitoring.
Scholastic competence
Scholastic or academic competence has to do with a positive coping attitude towards the children's own academic abilities. Children scoring high on perceived scholastic competence tend to spend less time on entertainment usage of media, such as watching TV or using electronic games, than children whose self-perception of scholastic competence is low.This may be explained by children who perceive themselves as having high scholastic competence spending more time on doing homework and thus having less time left for media entertainment activities. One should bear in mind that almost all children watch TV every day, so this finding relates to the amount of usage rather than whether the medium is in use or not.This agrees with other research that suggests that regulating the use of television or electronic games can have a positive impact on academic achievement. Generally, the more time children spend watching television, the less time they spend reading or doing intellectually stimulating activities that lead to high educational achievement (e.g. Campbell, 1995; van der Voort et al., 1998) . However, de Haan and Huysmans (2004) found no link between television viewing and educational achievements.
We have no evidence that scholastic competence (as measured in this study) is related to utility usage or advanced usage of the media.Therefore these results provide no clear explanations as to how media usage links to learning and education beyond the negative impact of entertainment usage. However, other measures such as marks in maths, English and Norwegian have been shown to correlate significantly with active computer and internet usage (Torgersen, 2004) . But, according to , there is surprisingly little research on what types of media activities support or contribute to school achievement among children.
Parental monitoring
The significant correlation between parental monitoring and utility use found in this study is not obvious, as it might have been expected that parents tended more to control (in the sense of setting restrictions on) children's use of the PC and internet. One explanation might be that parents' interest in what their children are doing in their spare time may reinforce rational and utility use, such as 'looking for information on the internet for schoolwork' and 'doing school work on the computer'.
According to the literature, children who perceive a high degree of parental monitoring are likely to be well adjusted, taking fewer risks with adverse health outcomes and seldom participating in anti-social activities. However, Bickham et al. (2003) have suggested that family environment and parental well-being are weak predictors of media usage, but found some tendency for educational television viewing to be associated with low family conflict. As shown in the introduction, research has stressed the importance of parents' involvement and a critical attitude towards TV viewing in order to gain positive effects of TV viewing on learning and education (e.g. Valerio et al., 1997) . hold that if parents are available to their children and are involved in their learning activities, the children are more likely to utilize the computer and internet for creative, educational purposes rather than primarily for gaming or television viewing.These suggestions may explain our results.
Athletic competence
Several studies suggest that self-esteem plays a significant role in personal adjustment, quality of peer relationships and motivation, as well as in athletic and scholastic success (Harter, 1993) ; in addition, athletic ability may be a ticket to popularity (Chase and Dummer, 1992) .We believe that athletic competence is an important aspect of (at least Norwegian) children's selfesteem; this is substantiated by the high loading of the item 'I am popular with other kids' on this factor.
Athletic competence relates to both highly advanced usage and utility usage factors.The relationships between utility usage and athletic competence may simply reflect children living an active and intellectual life.That athletic competence is linked to advanced usage in addition may not be so obvious. One might expect that children who spend a lot of time in front of a screen will be less athletically competent. However, athletic competence in this study is not a direct measure of how much time children are spending on athletic activities or their objective athletic ability, but rather their own subjective experiences of athletic competence. A study by Johnsson-Smaragdi and Jönsson (1994) between television viewing and differences in self-esteem found that high consumption of television was related to more positive selfesteem among boys. One explanation was that boys are heavier consumers of genres such as sports, adventure and contests. A similar explanation may be suggested for the link between highly-oriented advanced usage and athletic competence, since these users' activities may involve a large proportion of such content.
One other study in Norway describes a tendency, among highly-oriented computer users, that the possession and use of advanced technology raises status in the peer group (Kaare, 2004) .Therefore, the findings of the present stufy may be interpreted also as suggesting that the mastery of a range of difficult technologies may support a child's feeling of being competent in a peer environment, an important aspect of both self-esteem and athletic competence. However a study by Colwell et al. (1995) found evidence of a negative relationship between self-esteem in girls (not boys) and their computer game-playing.The present study did not confirm this, probably because it measured broad usage factors rather than usage of one specific technology such as computer games.
Finally, the dated nature of the previous research on heavy users may not provide sufficient background for a valid explanation (e.g. Schott and Selwyn, 2000) . Heavy computer usage characteristics are now more common and more widely-accepted societal phenomenon than in 1995. Similarly, high ICT users do not necessarily perceive themselves as less popular or athletically competent.
Low social acceptance Scoring high on low social acceptance correlated with high scoring on advanced usage and Gameboy usage. Of course, this seems to be a large contradiction since advanced usage is associated with athletic competence. Children with low social acceptance reported difficulties with 'get[ting] new friends' and that 'other children find it hard to like me'. Advanced usage is characterized as heavy media use.These children use a wider range of media technologies, explore a wider range of media activities than others and spend more time in front of the screen than other types of user.
According to Kraut et al. (1998a) , heavy use of the internet and electronic games may lead to a decline in social interaction and psychological wellbeing, as indicated by lower scores on self-concept.The most obvious explanation is the social displacement effect (Lee and Eddie, 2002) .The assumption of the social displacement effect is that time spent on media technology activities will displace other and more apparent activities, such as social interaction, that are essential to children's psychosocial development (Neuman, 1991) . However, children reporting low social acceptance in the present study did not report that they had few friends; they reported difficulties in being liked and in making new friends. In other words, they do have a social life and thus do not support the hypothesis of social displacement.
This also confirms other findings. Colwell et al. (1995) found that heavy players were more likely to have social interactions with their friends after school; findings that challenge the notion that heavy computer users experience social isolation are suggested also by Orleans and Laney (2000) and Schott and Selwyn (2000) . However, our interpretation is that for these children, media use might be an area for exploration and social coherence in relation to other children with the same interests.This is primarily relevant to boys, the younger of whom use the Gameboy system, while older boys use more advanced ICT technologies.Their reports of low social acceptance may be explained by the idea that children with heavy media use are viewed often as 'nerds' by their peers. Interview data from Schott and Selwyn (2000) suggest that the negative stereotyping of heavy computer users still persists, particularly among those students who are not using computers.Therefore, it is relevant to ask whether it is the self-concept of being a 'nerd' that reflects these findings.We know that children in this age group (10-12 years) are in a phase of life in which social relationships, friends, fashion, 'the gang', the opposite sex and so forth are beginning to become more important among their peers.These children do have some good friends, but feel at the same time that they enjoy low peer acceptance or have problems in being generally well-liked by classmates because they may be considered to be 'nerds'. However, the 'nerd' psychosocial phenomenon may not be found in older children, since more children begin to use computers when they get older, making computing a more regular activity.
We believe that children who match the typology of advanced usage and/or Gameboy usage tend to have few friends except other heavy media users, or their 'electronic friends' (Griffiths, 1997a) .This might lead to a kind of social withdrawal, in that they are not socially involved with children other than like-minded friends.This rather small, isolated group of heavy media users may easily acquire a feeling of being unpopular, which in turn lowers their psychosocial factors in terms of a perception of poor self-concept.The main reason why 'nerds' feel unpopular may be that they have other things to think about.Their attention is concentrated on the media, rather than fashion, the opposite sex and parties, unlike most children in this age group.
Social competence
There were no associations between differences in media usage and children's social competence.This points to the obvious but nonetheless important fact that for the children of today, life is not solely a matter of media technology but also a matter of emotional and social relations with family, friends and school.
SUMMARY AND CONCLUSIONS
The aim of this study was to explore the relationship between a wide range of media technologies used by 10-12-year-old children and psychosocial factors in terms of self-concept, parental monitoring and social competence. Although age, gender, ethnicity and leisure activities are correlated with media usage, psychosocial factors make significant and independent contributions to the statistical prediction of media use. Generally there is not a strong link between psychosocial factors and media usage in children. Furthermore, it is difficult to imply any causality, given that we only have correlations between media usage and psychosocial factors.The lack of crossnational samples limits the generality of findings in this study. Despite these methodical limitations, the results are of interest since new media technologies have been more rapidly and widely adopted by Norwegians than by the populations of many other countries.
Thus, the study has four main findings. First, there is a relationship between high level of entertainment usage, mainly via the medium of TV, and low perception of own scholastic competence.This result corresponds with previous research on TV usage, and may be attributed to the simple fact that spending time in front of the TV and doing homework are competing for children's time in the afternoon. However, the relationship might be of a more complex nature. Children who are not interested in schoolwork may simply prefer to do other things in the afternoon. It may be arbitrary whether they are watching TV or doing other spare-time activities. In this subculture ('entertainment users') watching TV is one of the preferred activities.To find out whether TV steals time from homework, longitudinal research is necessary to find out whether the amount of time spent watching TV can predict grades in the year(s) that follows.
Second, there is a relationship between heavy, advanced usage and utility usage of media technology, as well as high scoring on athletic competence. This association between highly-oriented media usage and athletic competence is a rather new research finding.We attribute this to the positive interaction between mastery and coping with difficult technologies, and sports and the feeling of high self-esteem. Another reason for this relationship may be that the media content used by highly-oriented technology users are often sports-related (football games, etc.), which reinforces their interest in athletic activities.This finding should be confirmed in other studies in order to be justified as an important aspect of a theory of children's self-perception of media usage. As it stands now, it may only reflect a tendency in some of the respondents to view themselves as competent in a variety of popular activities.Therefore, further research should include other popular activities in order to find out whether the relation is specific to media usage and sports, or part of a general 'competence factor'.
Third, there is a relationship between parental monitoring and utility usage of technology.We believe that when parents are actively involved in their child's everyday activities, the child is more likely to embrace technology for creative, educational purposes rather than just as a medium for gaming or television viewing (entertainment usage).This finding corresponds with other research. However, no relationship was found between scholastic competence and utility usage. Further research related to this finding should compare directly parents' attitudes towards children's media usage with actual usage. This would reveal whether the relationship reflects an actual influence from parents to children, or whether it reflects a feeling of being monitored among children with a utility perspective on media.
Fourth, there is an association between a feeling of low social acceptance and heavy usage of the technology in terms of advanced usage and Gameboy usage.We attribute this to the fact that the medium has a common interest for some groups of children, particularly boys.They seek each other out and tend to become somewhat isolated from other children. However, further research is necessary to find out whether this 'in-group-out-group' explanation is reflected in the children's own understanding of the role that their interest in technology has in their interaction with friends.
Further on, the present study demonstrates that one cannot simply examine one technology at a time in order to understand complex patterns of media use among children. Important concepts in understanding children's media usage are usage patterns and psychosocial factors.The results from this study indicate that different patterns of use are related to different psychosocial factors. Both the concepts of usage patterns and psychosocial factors were studied by analysing questionnaire responses. Future research also should include in-depth interviews, behavioural observations and information from other sources, such as parents and teachers. Further, the focus on usage patterns should be extended to include media content preferences and content produced by children themselves. LEILA TORGERSEN holds a PhD in psychology. Currently she is a researcher at the Norwegian Institute of Public Health. Her research focus is on adolescent mental health and media use among children and adolescents.
